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(57)Abstract: 

PROBLEM TO BE SOLVED: To making the scanning 
angle of a mirror part large by low driving voltage by 
forming a driving frame by separating it from a mirror 
forming substrate having the mirror part and indirectly 
driving the mirror forming substrate through the driving 
frame without directly driving it 
SOLUTION: This device is equipped with the mirror 
forming substrate 2 obtained by forming the mirror part 
1 and provided with a torsion beam on a line orthogonally 
crossed to two opposed sides, an anchor part 4 
projectingly arranged on a supporting substrate 6 so as 
to fix the substrate 2 on the substrate 6 by supporting 
the end part of the beam 3, the driving frame 7 arranged 
so as to surround at least the outside circumference of 
one side of the beam 3 of the substrate 2 and provided 
with a link beam 10 whose one end is connected to the 
substrate 2 in parallel with the shaft direction of the 
beam 3 and a driving force generation means (driving 
electrode, piezoelectric body, permanent magnet and 
electromagnet) giving driving force to the frame 7. 
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«f«»6.Jfra;3ftS. 04. 5 il31-tD«fi£ffiiR 

20 [00403 ^(caiimc-3i>rsi59-r s. mm? i — a 

7 A±5CSl7fcffiS(* 1 4 OSS® (07 *-C. EStt 
14<DZW^5TSj(c*sW-5±TTS) ^jfiiSifliffl^ft^ i 

u < *ia*<* 1 4o«w#iReT6 4ffiB«#er s <t 
(c«fc*[gift^*HBa)7w-A7Atcs»es3nv sg«& 

7U-A7A£ltttfJgai&JW35&3*vS. C©|0tt7U- 
A7A©ffitfSS6«:j:e.BBab^*sy>l'«l O^L-T 
30 ragtt{e5 7-0J3cS«2«:£j£3ft. Sv-»JSS®1R 
2»3QfS«6±©ffi^l6| (07*. Z^lnl) tCU 
Ctimz SrWi L-CHIBlnrSft DnJH8fr*Sljta3 n*. 

[004 1 3 E18»£l®$e5g©3a6S0^2iCj:2.v^ 

* o s ? -^jattcfci.i-cfaoiigji^^ig^^ hie 
m®.*mr±wm-c&>'). a9«ia8<DD-D0«:}&o 

40 S&tatBffiT. IHBl7U-A7A©ET©3d§S«6± 

{c^fiS3ns. c©^tfj«@i r t*5v-j&dM2 
Asfc unEwe*^^ ?t«&{c s ^ -^sft 2 ©j&gfla* 

jM^;* < aseotit 5 7»»fiSBte2 i-e©ST«:^ 

■j 7©^SfcKt[:9f-fSW^*iJSSnr< sci^, n=> 
v 7"§Efb©d>£cu5iSfi7 1 — A 7 A©iETtCSWrc> 
1 4 A{«glft7 k-A7 A±4C»Wyc^5S5 («! 
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WG 1 4 A £0 9 <0 Z tt*fr<C$&£&:#fi£'i£«: a 2> J: 

1 Js±^3^^3a*S«2 J;*>6««5 <ggft:& 
Ife^S) 1 4 B#*WS3*vS. nc*». 04. 6t|5j- 
©*K/iS®${CTH>-Ctt|5|— flWErffU ffifir«S4M* 

[o 0 4 2 ] ^cwPKo^rsftWr-s. "?-/*ci39 
-8S*1R 0 Ht?tt$fc5 1 4 B «C55oft«« *»f <fc . IB 
«P t/-A7AJ:©*A«Sl 4A«:094'CO2S455l6l 
0, reSHJ?U-A7 A«D3£»*W<!: L/t® 

7 U-A7 A±{Ctt5Se©^lS]*ii£CCtt-5 J: $«C7*AK 

Si 4AjW&ES#n:c>-i©-c. 4:-©&«©0H&;£i3Hi 
atcc&o. aE&i^<offltfaao*?r j i. e©gg8&7 u~a 

7 A©fltflfi3U)icJ:*E9M3Jtf y i'3>2g l o iftuxva 

«wtc5-7-»ja5S«2{ceis*n, 55-05^2 

W303S£6±©®fl-#fRj (B9EP> ZlfcfrfSJ) (CiaD 
OftOftftlXJdBL. fc fcOi|Bl«n?* £©Ti»B£#BS 

■rs. 

1 0 0 4 3 ] 4 te. .fcfflrjiSKSb:' U-A7 AMfCjfcA. 
9(cfiUE^«flBei 4B(c4:r>riffi«i7V-A7A* 

fSibSi*fcm^L./t*i. ^®j5Sse*se«j7w-a7 

C 0 0 4 4 J 3 jjeaMfittagrix. mi? u- 
A7ACD5gafc&2tiL-C. JRBmffil 2{c«t4i9*3W 

zwmrzb®. ffsf*i 4 tc«j: <>*>©. *ajbs&« 

r». 5 5-©j£3£«&©^-*"3M2£ Lxm.S})7 U 

-a 7 AOttrcOjraccexvTOittttttw. mmy u 

-A 7 A<0«aaHC«fc4tBSffiCt««E<t*€)*©Kffl*l* 
[0 04 5] Ja±©«fc^(C. e<DiStecW&SS2«:j:ia 

«. 5 sti6]- : r«2iaiiast , rsia 

±tC*>unSS3 5 3-J&J5E81R2 4 . 

5 5 HBtitSK 2 £38$Sffi 6 ±CCEST * 7 > 13 -» 
4£. il»l:<ifeS^-^fi!5S«2<D*aCtiS63cr>K-fl(l 

(e^tfccftJitsoSfltoSiattKttttisfey 

1 0*WTSlffia67U-A7 At. C©B83&7P-A7 
A© 1 22i«SK0r23^S«6±^GaS-J'-57'>*-» 
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2. ES#14. *j:CMcftB£&S»&&*&HMi£ 

n 4 Best & e*> h tj. ^Bfc^sfi^^st fc© 

-C. Wh^V-Ul AfcB^k&rtl (05. 7. 9tp. Z 
*fc6TSl> K»/h«:aaaS#**£»t?. S7-j&fiXS«2 

e&. ©3fct?-A©fi*^32ftKfl amaxfc 

c £#r* *»#a*fce>n-5. 

CO 04 8] ft*J. ±i3IS66<D«S2{C*JV»-cfc. JEtt 
10 ©Jgflg 1 £ |3Jfc tc x 5 9 -JMt&ft 2 T{9J©3Sf$«*e 6 

Iks? ~)BsaHttKMttJbBiBtt«ft«at 1 5 est? 

SCfC. IBtt7tx-A7 AiffilttSffil 2£©0©K 

[0047} UteO^jSS . J:S2S^S©»!!8 ISU^iS 
pa^-3Sitf4^t^:*i. COiEftOJe«l3(a2?4|5!t) 

20 [0 04 8) 01 0»C®8neXttO£S3tcJ:«v 
-f^ns 5-RBtwt±ffiHtft D , 01 1 ti0 1 0 
*©E-Effl{C»-sfc{K®0-C*S. 0{C*it,»-C. 7B 
BS v-S5j5!ig«2 <k U >*SJ 1 Ofcrt-LTTlSfSStlfc 
|ga07lx-A (^lC0jgStt7U-A) , 7C«C©Sglttl 
7U-A7Blcy>*3Rl 8^L-CffiKS*l/ii^»7 

Btt y > i o £*tifii-r-&a© t t»*iix« (0 1 o 

YW^(SlO(tJifc@33Ma) -tKiaCnSl 6«S3ttf6 
tl. CCDftC4URl BfflaSSff£^Rl,teT>*-ai9 B 

Tt>*. 8g»6?l/-A7CW-eCDl jatSgfcLfc 

0. *B»7U-A7B£|aj#KJm%J^ffl*WU-C<.» 
14{iS^ab7P-A7B. 7CJ;(C^fi5L/fclE«B 

(8ia»^*a£*ia) . 1 6«igs«i7u-A7B©»(6j 

■r$a©«AEiSil6! (01 0ip. Y?4*|Sl©iJiAiSA 

±(CSK*fcfcC*-l«S (^2©SgSlJ7U-Affl|fecn 
3B)TA0. 1 8«C©*aOtll»l 6 ©SS&©SK5«5k: 
HtML^>;>#Ai <8g«6^u-A|Biy>^ig) rft*. 
40 [ 0 0 4 9 J 1 9 «Bg«|7 I/- A 7 BT0fiO3eHS«6 
±KK»&Wa«B*C*»J . Ctxt 5 7-^«8S«2T 
Wk03^2S8±CCawfc1fett«ffil l«t*»6^t-A 
©2«0OK:*st*€>S-*©£a2flKe a 
^. 01*>€ > 09*'Ci[5I— flMEKjfUcontrw: 

[0050] %(cofKc-3kvcriMrr*. ±8a^»©}B 

fig2<tR|fi{Cltgllft7P-A7B. 7 C Ji(CJBfiSLfclE15 

<* 1 4 ©^aas^isstant^* c t « «t*Es» 

1 4©ffitfJgai)(CJ:-,r. W7P-A7B. 7C»IE 
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TBteeiSSft. 38HC7U-A7 IKJfcttvfcl Bett 
<tUT30SSfi6±©TBfl-;ff|6j (Ml O*, Z«#(SJ) 
fCfcDntSBtr&fT^. C©SBtt:7 1—A7 BfcCJ>*?g 

©^fift? U-A7 B<©WWC£*>«T 5 3 -^fiS2Sfi2 
4>$:J#&«i6±©M*>K5Ta] (HU)tf. ZfS5?|6j) (Cto id 
Ctolga&SrfrS C 

[005 1 ] 5 ?-«asXS*l2©0 1 0«©X$| 

<fc . ±12© J; $ tcjgE«» 1 4 ©BWfiiaaiasiiUJHSfcs c 
©ssntoaj y >t>mio &ftLxnmtt)ic 5 ^-fcfim 

*aCtoi§Jtti:&Jgj@StoS. 

CO 0 5 2] «Ji©<J:^iQ:2$iial«l©dthr-A©Sffift 20 

&& s\t. ftunjgaiao©^^!.*^^?^-^ 

Sti32TU9©^S«6±;csSSt/^tb«!lil licj: 
•»t\ C©1fcffl«g$&l l<k?9-J|Jfi!ES«2 4©fa©i| 

^ffifctatt-r-sctr*-*--^. tocttSU boo 

<D&&iC*sl,>X\iX&fb'? U-A 7 CT<Kl©3B58£6 J: 
Kssu,fe:fc»«tsi 9Kiot. t©tfcftitf«ii9<fc 

flgSft? 1/ - A 7 C £. ©|3!©»S?lftt*^ffi 1-4CitJt 

s ^-osi^so-t-^-^a^. L-creao? u-a© 

<c«t5Ssi^a©g'fi:*>e.-e©s{a*iftifjo. ctwco 
s 5 -©jts^s**i * - t, r «> i u. 

C 0 0 5 3 3 Sfc. ±^Sms<omi-VlS3Sm7 U— A7 
B. 7 C©5g«|{CEIS» 1 4imSLfcmKr>^x^L 

tent, zti&mz?mM®m&2V7xLtcWBsmmic£ 
&«>©. se.«c. che>&*a*£toti;fcfc©&ir"cig8!> 

[0 0 5 4] kU©J:5<c. t©|€$&©7#®3(C<fcti 

if. s*-s&i#jfsidcSto. wfirr*2is<!:iiaa-r*s 40 

±CtfcCtoS13*#T*5 7--J&J>£»«2£. ^<<fc 
«>S5 -^jjX3«i2 ©to cnS* 3 0>tfl!l#J2l4Bt*J: 5 
CcgftWfcto. toCtom3©f*^rfii«-.Wtc. -tfs&tot 
to3R3©S«5©ffiifi««:BfiglL7c';>^l 0*fT5 
8ES&7U-A7 B£. C©ffift7 1^-A7 B©U>5'SS 

1 0 istrai-rsa©tfiifeiSjfiE«±^s9:wyttoDto®i 6 

t. 'J>tt< ifc|gat07U-A7 Botocn^i 6©tf{!W 

tftc, -3S«rtoCto*l 6©«3P©Sia««:mLfcU 

a *^-a*i«BiiiiT7 i,-A7Ci. nob? l.— js. so 
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7 B*Jj:^IBBi7 U-A7 CtclE8fc*j«:-!?;t*tgSfr«ffi 
12. BESffcl 4. *s«fctf*A6£51 4At«fiSE?l 4 

£Zi%*.*.<D-e. IBBI7U-A7B. 7C4®fW 
(01 If. Zffcfrlo]) {C^McSttSe^/t'tfC. 0 
1 O 4>©X Ytt^lSlKl 5 9-fiafcgfi2 £®$>Kfr|S]t<:* 

#<£<4Stf*C£#-C3. 2«^©*fcr-A©iSbt 

«>. 3 7-J£J5£3£*E2«:,fc£2«ia0©*e-A^£«T 

[0055 ] fcfc. ±323SS&©JEfS3{c*J«,»T«>. 
©5B®li|H3S«C. ffi9W3^^lai t/tlBHiW-gCCfc 

54IS:Weci-C. SHSBD7U-A7 B. 7C£3Q#S 

m i©ia©8gisi%/j>s < L-ciga6«ff©<a«E^ i 6ia 

[ 0 0 5 6 3 *fc. ±3^S«6©JBfl&3 -CWiEtt? 1— A 
7B. 7C«rS5-JBfi)^«2SCf1g»7U-A7B© 
£J6?S«lK2(B-r-3aatt?fc*5, 5*-Jt&£g>tE2©K-<M 
tC 1 ®X.lZfmv U- A7 B©tft]tC 1 mrn-rc 3 * - 

»rss« 2 acF8i»7 1— -a 7 b *to entente -e-c 

(0057]gtte, ±3BHJ6©^©3-CBy >i»SSl 0 

&tot>ft»3©g3P©gia^e. y>*su 3<&toi;ft 

cntcfa cto«. v>i>mio. i8*toi:n 
3 , i e ©S8&©iisia#'efc < &'j>tmtc®m -t©^ 
Kg^c-cfe. y>^^i 0itoDtoiB3iK:ov>rSi 

WT*4, m>*lSStl7U-A7*5 5-»fiESfi2(C 

s^-}i5fi3ts«2t©sM5is taunts tomm**. 

»<Tto«^«{C^«67U-A7«:W^(a) (02 

z «b#i6] > «c»/jNccs(as * * ti ire 1 5 ^ -^jsjs« 

2%ffi?|-^|fii{c^:d < ^Efit^-ttsc 6. -c* 
4. 

[0058] !Ufc©J£SS4 .012 »C©^©HSS© 

j&s4{ct^v-<^a5^ -sa*^-r±®ar* t> . 

SI 3IJ012 4iOF-F8(C}&->fe|{lna-cft5. 0 

kmbivc. 2AHtocto«3 4»l^fr4^m;«:T 

5-J5«Sfi2 A©B8!S&7 U-A7 DPlCffl^S^dl' 
VBSWiSSr^Lru*. 7Dtt*aCto?e3*S>L-CS^ 
-Ji5fi!aS«2Ai1SKLfcKSB)7U-Ar*i„ 

jg»7u-A7 D%f&msitzmtit)8£. s £8tti,-cm 

12. 1 3-CJi|gl«rt8@l 2KJ:<b»?S?|^^TrS 
«»©£. JES^l 4tcJ:iffilfffia6{cj:Sfc©*PB#K: 

1 *>*0 9 *-c<!:P]-«te3cS*«:-pt>t:«|5i-^*fr 

L-*lflL.yi 1 aiBfl*f<tB8-«-2.. 
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(00591 i*K8bfl:«c-3l»-C!ftHjJT S. 5tU\ WWHO 
7U-A7 DTWJ©SJf^6 _hfc:&Wrc«E»Sffi 1 2 

iK. >J2^©».«iT^LfcJ:$<c/<-YT*iBSiWs 
ffVdc4£iE*iJE£Va c4*£iTOi]TSC4-C\ KM? 
D iffiail«ffi 1 2 i©ra«.:^*TT •SMHB?|*K 

c©|ga&7U-A7 D©oW&8frtcJ: 10 
SffMfttt. *at;tiSB3*^Lr!:5-^fi!c^2A«: 
IESBitBtt?3<torfpmr€.. C©4*. a -Bum® 

0. u-A7 D*>6©gg»l!«±2i«:«J:*>'Cftt/ft 
«3*l&4TSfcDn*-- t©» 

#. 5 7-»j5XS«2(e^s«ti©Bs^iai <Hi3 

*. Zlfi^ifij) (cfat;nm3;&«^OTig«rrSftC*i 

COO 6 0] ifc. 10Bj;&ft£^K4 OTH 1 2. 13 20 
KEES# I 4 feffii2t.fca«Cfl6aE&r|ifficr>JJS«t2 

[006 1 3 HI 4ttC©»iB©fiiS&©J&. ( £4<cJ:*v 
^*oS5~SSK©fS©e?£^*BS-C**J. Hi 2*© 
F-F814I3— <4S5ctBo/c*ffflD8-C&«. C©H1 4 

4>©-C«>S. CO.t^mtim-jT. |tt7U- 30 
A 7 D 40g3ttS« 1 2 4©|ffl©&*t i £'hS < C 4# 
■C*-6©T. C©8BSb7V-A7l)iffii6«ffil 2i© 

S ?gittiSEE*<5aSE<l:-ir*c4#-cs&. 
[0062)015 «c©5S?a©?e66©^si4«: 
-f*n5-7-$6»©f6©^*St-fBg"?»»K HI 2«£© 
F-F«40-t^<CnWe»rM3-C**. H«etet> 
•C. 2B»3B$^6 4©SBJ»:0H-7>K:4*iSJ:$tc* 
©##£ W < t> fc 3 9 -^RitJiS^* 0 . $/*© 
«. 3fcfc3a$S«6 4©ffiffiaH-7}(c4*iS«fc5<c88 40 
fifr? u-A7 D©±ffi4WC&*J: ^^3nrn 
S. tOi^KfSCtt, HI 4{C7j*Lfc851 5*JtS 

fiSrr«))ox*^4L-tec<b«:j:^«)ja©fa^t. fej: 
cjf % ®B47 i/-A7 d tmnmm t 2 4©ii]©g?.ift*/js 

<*<"r6C4#-C# ■&©-*?. C©|gSfi7U~A7 D4I8 
anfiffi 1 2 <t©iw<eft£r SflfiSslitKej: ^riKSb? u 
"A7D«rSg2ft$1*S«^. SBUfrlKEDfcteWlHtTfct 
4*sr$*. J:iaHJE©»irSK*JI,>T. 5 5-© 

^SftS©*-*-^|ft4L.-CISS47l — A7D©«7C 
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fc<£*^^©£{t*fc-e©Z<£*:**ffil,. 
5 5 -OftSM S**— * - C/ r fc J: I ». 
[0 06 3] fcLL©«fc-5tc. e©fUi6©JgJiS4CcJ:*i 

«. Aij&fixsn. »ifijTS22<tia3fieTSisa 

±{Cfci;ft«3*:WC/!:5v-JgJiS««2A. 2B4. 
C©3-7-fl5i&St52 A. 2B©JHW«C^RRSh. taCJ 
n&3©fl?486B£3a3TS!ga&7U-A7D4. £©SS 
Sjt»u-A7D«CjgJtt»«r^SlBatt«fisl 2, JBEStt* 
14. *iC?*^iSS4«««4*&t»tf*ft*«(e*f 
tt£;«n6fcSE8fc^£fMS4£«itfc©"C. 35JS©*? 
© lis «fc tfHJ£©5£ffi 2 tc«£ 5 W * a s -&S4 tt 
etr J: ffii&&tfrari5|«fcS&*£f93 c 4jCH-cs 
•5. 

[0064] fgftfc©&£5 . COgtea*®5HCOj| 
9J©v-f *«3 3 ^-ilSCSIifi^KWrSfc©^ 
5. CC-Clt. J^BSI«i©»88l*>€>^Ste©»ffi4a-C 
©•y^DS^-SSaat©^. HI 5"C5tC-fc»9i©^ 

-r * a 5 =? -ss©$8ji^K-?c>-csji^T*^. rsa 

©i^m*SW«;{iflS©|S;&S©Jfc©«:<fc ««ug(c <> 

[006 5 ] Hi 6(1. HI S-CTfllslcW&W-iZin 
5 5 -«K©SiJSiaS«:^TH-C&») , ( a ) *>6 

( b ) ©H«H 1 2 «f ©F - F $84(51— -3*18} 
EH*e*S. H{c*sl>-C. 2 3BJpf lJSB©x?^>?' 

£^-P»S5«i2B. *3U^SS3CcS*jei-5 

^ijfflsnrc^. 2 4»Sf2ffil@©*v^>^^e/ 
C©^2JSS©x- J ?>^vx^2 4«^liSS 

Jim©* 5 r * s - mmt zo&R®m#&m & fx 
2SKtai3eg©x*?->$'"7*?T\ mmvu- 

A7D©T>>t7-Sil9A «*f JE-T * - *l 
^2«S©X 5 r^->^-7X^2 4-C&.5&J3W 
lS©|g<£l^(i:»t£©«e^tJ3J: 5 ft 4. 

[0 06 8] 2 eis^^^ns^-ses©^^*^^ 
(i oo) s^{5t©^y3>wfifts*z (tmsis. s 

O 1 8t6) AlfiJffiSfi*. 2 7{i*»7-a-k^iSr|8^ 
f*M!*Sn5^>KJl">*M <Wt®«. SOIStE) 
T**. cn^-7 r ^-/^'?*^2 6*»J:0t^>F*«>* 
^2 7tt»{fcJSS2 5' «^lt8^LfeSOI ( Silic 
an On Insulator ) (Wi4««) 2 8 4»SKTi. 
[0 06 7] tiT. B 1 6 {CS"3(<»"CC©*l5J©'5 > -< if 

2 8 ©^< ^ £ * 2 b mvc— mtui&mox- * ^ 

■^3*2 3. 2/1. 2 K JfrfSra C£Oi». vE«d 
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*t»J5S|5 (Bil 6©7>*7-BP9 
* 5 «c*rifc-rs x * > f^* ©8WB 3 tt £JE#*ifc 
[0068] £©&. x»?>J/v^^2 3, 24. 2 

ax „ * > r&js©^ 'j3>F-:*-fi»?> *§sa 

( ICP-RIE 4*118 CT SO I S«2 8©&3;& 
fa (0 1 6 ■*». Ztt^lSl) tCX»*> H5»> 

ttxy^^^raciKjc^-c. soiss28©i»j 
e^YWfcfrfSj^©^-* Fx9^>y*i^E«:ii>at>«j 

^^23(CiS^^4xo^>^Jal,ytSO 1S«2 8 
£018 (a) fcif>T. C©&. 027v^>^«:«t») 20 

SI l «a©x v t? 2 3 i/y^ f-SK* 

4T?*a£«WS»isSWK38m4. C©W2HB©x» 
tf~?* f 2 4{C3!tC''C±8Bin3«K:(85^ttx j, * 
>^«1t7. C©*t#. 016 (Ji) KwtJ:5Kftfil 
©x -» *->^K:j:*x 99->#t&V»4t0± 

[007 0] C©SL #2@B©x-,,*>47'v**2 4 

z 5#3is teniae. cnKJtL-catiscxy^ 

>^!*KWr5c4-C. S O I g*S£2 8 «^W©«ffi^ 

atettteiBie (c) (cjr-j- J: 9 *n 
©s»i&#*i®sssn*. c©^-f^p?^-s6js©» 

Jtt**«»5JiS3n«:SOlS«2 8«. co«7 7Rmi 
«: 4: -5 r x y ^ > ^ v X ^ 2 5 *s I! ^ 3 n 5 . 
[0 07 1 ] (HlfHIttl 2sc>'«sa« 

fil 1) *JNg£1Nb'W Uv ?:<#7;*&<irrflSfiRO 

/c3£jfss ei. * o ? 5 -imcom&mttims ao 

fttc S O I £&. 2 8 ©7 > *H» !J A £ £86g»£©^ 
&*fllt»Tf££-r?, (091 6 (d) ) , c©« 
&#©;%:✓ F^**.^ 7 cctto-:. -Jtx 9 hx**:/ 
y*fettF5^Xv^>yiJETi:it:. ^>K*?* 
«2 7?5«|SS-£S*i* (016 (ei ) . 
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